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Abstract 

[Problems to be Solved] 

To improve the wet strength and water-dispersibility of 
hydrolysable sheets that can be utilized as wet wipes. 
[Means for Solution] 

Hydrolysable sheets are obtained by sheeting out reaction 
products prepared by the addition of bases to mixtures of 
water-dispersible fibers and poorly swellable or water-insoluble 
carboxymethylcellulose and/or its salts that are 0 . 30-0 . 60 in the 
degree of substitution (D.S.) and pH>5 . 0 . These hydrolysable 



sheets are impregnated with drug solutions for wet wipes depending 
on necessity. 

What is Claimed is : 

[Claim 1] 

A manufacturing method characterized by sheeting out reaction 
products prepared by the addition of bases to mixtures of 
water-dispersible fibers and swellable or water-insoluble 
carboxymethylcellulose and/or its salts that are 0 . 30-0 . 60 in the 
degree of substitution and pH>5 . 0 in a manufacturing method of 
hydrolysable sheets made from water-dispersible fibers and 
carboxymethylcellose and/or its salts. 
[Claim 2] 

A manufacturing method described in Claim 1 in which the said 
base is sodium carbonate. 
[Claim 3] 

A manufacturing method described in Claim 1 in which a process 
to impregnate the said hydrolysable sheets with drug solutions 
for wet wipes is included. 

Detailed Description of the Invention 

[0001] 

[Industrial Field of Application] 
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This invention concerns hydrolysable sheet-like materials that 
are dispersible or soluble in water. 
[0002] 

[Prior Art] 

Conventional wet wipes are well known. Also well known are 
water-dispersible or water-soluble hydrolysable sheet-like 
materials represented by wet wipes that can be disposed and flushed 
away without further treatment by being dispersed or dissolved 
in water of flushing toilette. The water-dispersibility and the 
hydrolysability mentioned here are synonymous, and wet wipes 
possessing such a property are required to have high levels of 
strength when used wet and quick dispersibility when thrown into 
ample water. In Japanese Patent Laid-Open No. 01-168999, 
water-insoluble sodium/calcium salts of carboxymethylcellulose 
or sodium salt of carboxymethylcellulose is used in order to 
satisfy both the strength and the dispersibility. In Japanese 
Patent Publication No. 48-27605, a papermaking method in which 
alkali metal solutions are sprayed to wet paper made from 
water-insoluble carboxymethylcellulose is disclosed. In 
Japanese Patent Laid-Open No. 03-167400, papermaking was done by 
mixing paper materials with water-insoluble alkali metal salts 
of carboxymethylcellulose. Also, in Japanese Patent Laid-Open 
No. 05-25792, aqueous organic solvents containing multi-valent 



metal ions are impregnated into paper made from mixtures of paper 
materials and alkali metal salts of carboxymethylcellulose . 
[0003] 

[Problems that the Invention is to Solve] 

The carboxymethylcellulose and its salts used as a binder in 

the aforementioned conventional technology change from being 

water-insoluble to swellable and to water- solubl e as the degree 

t ■ ~ 

of substitution (D.S.) and pH increase. When the 

carboxymethylcellulose and its salts are used as a binder for 
papermaking sheets, high swellability of the binder renders 
homogeneous mixing of the binder and fibers difficult and 
water-solubility prevents the improvement of sheet strength to 
a level corresponding to the used amount of the binder because 
only a small quantity adheres to the produced sheets. Also, high 
swellability of CMC results in high viscosity of the solution and 
makes homogeneous spray difficult if a process to spray the binder 
to the sheets after they are produced is adopted. 
[0004] 

Therefore, in the manufacturing method for hydrolysable sheets 
utilizable as wet wipes and the like, the problem to be solved 
by this invention is to have a required amount of 
carboxymethylcellulose and/or its salts adhere to the sheets' 

- 

efficiently . 
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[0005] 

[Means for Solving the Problem] 

In order to solve the problem, this invention proposes a 
manufacturing method for hydrolysable sheets made from at least 
water-dispersible fibers and carboxymethylcellulose and/or its 
salts . 
[0006] 

In view of such a background, the feature of this invention is 
to make sheets by the addition of bases to mixtures of 
water-dispersible fibers and water-swellable or water-insoluble 
carboxymethylcellulose and/or its salts that are 0 . 30-0 . 60 in the 
degree of substitution (D.S.) and pH>5 . 0 . Sodium carbonate is 
preferred as the aforementioned base. 

[0007] 

[Examples] 

Raw materials used in the manufacturing methods involved in this 
invention include water-dispersible fibers that can be sheeted 
with carboxymethylcellulose and/or its salts. Pulp fibers are 
preferred as the fibers. However, natural fibers such as wool 
and the like, regenerated fibers such as rayon and the like, 
semi-synthetic fibers such as acetate and the like, and synthetic 
fibers such as nylon, polyesters and the like may also be used. 
Poorly water-swellable or water-insoluble 
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carboxymethylcellulose and/or its salts that are D . S . =0 . 30-0 . 60 
and pH>5.0 are used as a binder to these fibers. Although any 
kinds of base may be used to re nder such binders hi ghly 
water-swellable or water-soluble, sodium carbonate is preferred. 

•c 

Well known papermaking methods, wet or dry manufacturing methods 
for non-woven fabrics, or manufacturing methods for non-woven 
fabrics using water jet may be used as a means for sheeting mixtures 
of these fibers andbinders to which a base is added. An explanation 
of this invention is given in further detail below. 
[0008] 

Examples 1-5 . 

A paper material is prepared by solubilizing a suspension of 
a mixture containing coniferous pulp for papermaking (NBKP) , 
carboxymethylcellulose and/or its salts, and tap water by the 

r~ ' * 

addition of a required quantity of sodium carbonate . After letting 

it stand still, papermaking was carried out with a small 

^ 

experimental papermaking apparatus. The prepared wet pa per was 
dried with a rotating drum drye r at 110 °C for 90 seconds to obtain 
a dry sheet having basic weight of 40 g/m 2 . A mixed solution of 
propylene glycol /calcium chloride /ion- exchanged 

water=30/0 . 5/69 . 5 (in weight ratio) in the quantity of 2.5 times 
the weight of the sheet was impregnated into the sheet by spraying 
as a drug solution for wet wipes . A wet wipe was obtained by letting 
J 6 




it stand still at 20°C for 24 hours. The water-dispersibility 
and wet tensile strength of this wet wipe were evaluated under 
the conditions described below to confirm the influence of the 
conditions of the papermaking process on them. 

(1) Example 1 and Comparative Example 1 

The effect of the added quantity (weight %) of sodium carbonate 
on the dry weight of carboxymethlcellulose and/or its salts is 
shown . 

(2) Example 2 and Comparative Example 2 

The effects of the degree of substitution (D.S.) and pH of 

t 

carboxymethylcellulose and/or its salts are shown. 

(3) Example 3 and Comparative Exmaple 3 

The effect of the combined quantities (weight %) of pulp in paper 
materials and carboxymethylcellulose and/or its salts is given. 

(4) Example 4 and Comparative Example 4 

The effect of the standing time after the addition of sodium 
carbonate is shown. 

(5) Example 5 and Comparative Example 5 

The effect of mixing ratio between the pulp and 
carboxymethylcellulose and/or its salts is shown. 
[0009] 

The evaluation of water-dispersibility 

A 10cm x 10cm sample of wet wipe was placed in a 300 mL glass 
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beaker containing 300 mL of ion-exchanged water and stirred with 
a magnetic stirrer (rotation speed, 600 rpm) to observe the 
dispersion of the wet wipe over a course of time. The result of 
the observation was scored in the following manner: 

A: The sample was broken to fine pieces within 100 seconds. 

B: The sample was broken to fine pieces within 200 seconds. 

C: The sample was not broken to fine pieces in 200 seconds. 
[0010] 

The evaluation of wet tensile strength 

A sample, 25 mm width x 150 mm long, of wet wipe was pulled at 
100 mm chuck spacing and 100 mm/min pulling velocity to determine 
the breaking strength. The practical strength of the wet wipe 
was not insufficient as long as the breaking strength was 300 g 
or more. 
[0011] 

The evaluation results of the examples and comparative examples 
are given in Table 1. These results reveal the following: (1) 
it is desirable that carboxylmethlcellulose and/or its salts are 
D. S. =0 . 30-0 . 60 and pH>5.0 (Example 2); (2) it is desirable that 
the quantity of sodium carbonate is 10-400% in weight to 
carboxymethlcellulose and/or its salts (Example 1) ; (3) it is 
desirabe that the weight ratio of pulp to carboxymethylcellulose 
and/or its salts is in a range of 98:2 - 55:45; (4) it is desirable 
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that the concentration of the combined quantity of the pulp and 
carboxymethylcellulose and/or its salts in the paper materials 
is 0.5-5% in weight; and (5) it is desirable that the standing 
time after the addition of sodium carbonate is more than 30 minutes . 
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[0013] 

[Advantages of the Invention] 

Because poorly swellable or water-insoluble 

carboxymethlcellulose and/or its salts are mixed with 
water-dispersible fibers as a binder, it is easy to make a required 
amount of a binder adhere to the obtained sheet in the 
manufacturing method involved in this invention. Such a binder 
becomes swellable or soluble in water after sheeting 
water-dispersible fibers by the addition of bases, improves the 
wet strength of hydrolysable sheets, dissolves when thrown in 
ample water, and renders the said hydrolysable sheets 
dispersible . 
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* NOTICES * 

Japan Patent: Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sheet-like object of hydration nature which 

distributes or dissolves to water. 

[0002] 

[Description of the Prior Art] Conventionally, wet WAIPUSU is common knowledge. Moreover, 
when it throws underwater [, such as a rinsing toilet, ], the sheet-like object of water-dispersion [ 
which distributes or dissolves, passes as it is, and is represented by wet WAIPUSU in which last 
thing is possible ], or hydration nature is also common knowledge. Water-dispersion and hydration 
nature here are homonymy, and wet WAIPUSU which has such a property is asked for the high 
intensity when using it by the damp or wet condition, and the prompt dispersibility when investing 
into a lot of water. In order to reconcile these intensity and dispersibility, in JP, 1-1 68999, A, the 
sodium / calcium salt of the carboxymethyl cellulose of water-insoluble nature, or the sodium salt of 
a carboxymethyl cellulose is used. The paper manufacture method which carries out the spray of the 
alkali-metal solution to the wet paper web which milled paper using the water-insoluble nature 
carboxymethyl cellulose is indicated by JP,48-27605,B. In JP,3- 167400, A, the alkali-metal salt of a 
water-insoluble nature carboxymethyl cellulose is mixed to a pulp, and paper is milled. Moreover, 
in JP,5-25792,A, the water organic solvent which contains polyvalent metal ion on the paper which 
mixed the alkali-metal salt of a carboxymethyl cellulose to the pulp, and milled paper to it is 
infiltrated. 
[0003] 

[Problem(s) to be Solved by the Invention] Generally, the degree of substitution (D. S.) and pH 
follow the carboxymethyl cellulose used as a binder in the aforementioned conventional 
technology, and its salt on becoming high, they change from water-insoluble nature to bloating 
tendency, and become still more nearly water-soluble. When using these carboxymethyl celluloses 
and its salt as a binder and milling a sheet, if the bloating tendency of a binder is high, the uniform 
mixture with fiber may become difficult, and it may be said that the coating weight to the sheet 
which milled paper when water-soluble is little, and the intensity of a sheet does not improve, so 
that the amount of the binder used is balanced. Moreover, at the process which makes a binder 
adhere to the sheet which milled paper by the spray afterwards, if the bloating tendency of CMC is 
high, the viscosity of the solution will become high and a uniform spray will become difficult. 
[0004] Then, in this invention, it is making to make the carboxymethyl cellulose of requirements, 
and/or its salt adhere to a sheet efficiently into the technical problem in the manufacture method of 
a hydration sheet usable as wet WAIPUSU etc. 
[0005] 

[Means for Solving the Problem] This invention is premised on the manufacture method of the 
hydration sheet which consists of a carboxymethyl cellulose, and/or its salt and water-dispersion 
fiber at least in order to solve the aforementioned technical problem. 

[0006] In this premise, it is the feature of this invention to add and sheet-ize a base into the mixture 
of the water bloating tendency which has degree (D. S.) =of substitutionO.30-0.60 and pH>=5.0 or a 



water-insoluble nature carboxymethyl cellulose, and/or its salt and water-dispersion fiber. As the 

aforementioned base, a sodium carbonate is used preferably 

[0007] 

[Example] The water-dispersion fiber which can be sheet-ized with a carboxymethyl cellulose 
and/or its salt is contained in the raw material used in the manufacture method concerning this 
invention. Although it is desirable to use pulp fiber, synthetic fibers, such as semi-synthetic fibers, 
such as regenerated fibers, such as natural fibers, rayon fiber, etc., such as not only it but linen, 
wool yarn, etc., and acetate, nylon, and polyester, can also be used for the fiber. The carboxymethyl 
cellulose of the low water bloating tendency or water-insoluble nature which has D.S.=0.30-0.60 
and pH>=5.0, and/or its salt are used as a binder to these fiber. Although what thing is sufficient as 
the base added in order to change this binder to high water bloating tendency or a water-soluble 
thing, a sodium carbonate is preferably used for it. It can consider as a means to sheet-ize mixture of 
the these fiber and the binder which added the base, and well-known paper-making technology, wet 
or a dry-type nonwoven fabric manufacturing technology, the nonwoven fabric manufacturing * 
technology using a water jet, etc. can be used. It is as follows when this invention is further 
explained to a detail. 

[0008] The addition dissolution of the sodium carbonate of requirements was carried out, and it 
considered as the pulp at the liquid which mixed an example 1 - the needle-leaf tree pulp (NBKP) 
for 5 paper manufacture, a carboxymethyl cellulose, and/or its salt to tap water, and was distributed. 
After putting this, paper was milled with the small test paper-milling machine, and the obtained wet 
paper web was dried for 90 seconds by 1 10 degreeC using the rotating-drum type dryer, and the 
dryness sheet of basis- weight 40 g/m2 was obtained. As a medical fluid for wet WAIPUSU, only 
the amount of 2.5 times of the weight was infiltrated into this sheet by the spray, the mixed liquor of 
propylene-glycol / calcium chloride / ion-exchange-water =30/0.5/69,5 (weight ratio) was put by 20 
more degreeC for 24 hours, and wet WAIPUSU was obtained. About this wet WAIPUSU, water- 
dispersion and humid tensile strength by the following conditions were evaluated, and the influence 
which the terms and conditions in paper-milling process have on them was checked. The relation 
between a series of examples and the example of comparison is Table 1 and as follows. 

(1) The influence of the addition (% of the weight) of a sodium carbonate to the dry weight of 
example 1 and example of comparison 1 carboxymethyl cellulose and/or its salt is shown. 

(2) The influence of example 2 and example of comparison 2 carboxymethyl cellulose and/or the 
degree of substitution of the salt (D. S.)j and pH is shown. 

(3) The influence of the total quantity (% of the weight) with an example 3, the pulp in example of 
comparison 3 pulp, a carboxymethyl cellulose, and/or its salt is shown. 

(4) The influence of the settling time after an example 4 and example of comparison 4 sodium- 
carbonate addition is shown. 

(5) The influence of a mixing ratio with example 5 and example of comparison 5 pulp, a 
carboxymethyl cellulose, and/or its salt is shown. 

[0009] The evaluation lOcmxlOcm water-dispersion piece of a wet WAIPUSU trial was supplied to 

300ml glass beaker into which 300ml of ion exchange water was put, it agitated with the magnetic 

stirrer (rotational frequency 600rpm), and the distributed state of wet WAIPUSU was observed with 

time. Hie observation result was evaluated as follows. 

A: The piece of a trial subdivides within 100 seconds. 

B: The piece of a trial subdivides within 200 seconds. 

C: The piece of a trial does not subdivide within in 200 seconds. 

[0010] The breaking strength when pulling the piece of a wet WAIPUSU trial with an evaluation 
width-of-face [ of 25mm ] x length [ of humid tensile strength ] of 150mm by the chuck interval of 
100mm and speed-of-testing 100 mm/min was measured. When there was at least 300g of breaking 
strength, wet WAIPUSU did not have a bird clapper in the shortage of intensity practically. 
[001 1 ] The evaluation result of an example and the example of comparison is as in Table 1 . For (1) 



carboxymethyl cellulose from these results, and/or its salt, it is desirable (example 2) that it is 
D.S.=0.30-0.60 and pH>=5.0. That it is 10 - 400% of the weight of a carboxymethyl cellulose 
and/or its salt the amount of a sodium carbonate (2) Preferably (example 1 ) (3) pulp, a 
carboxymethyl cellulose, and/or the weight ratio with the salt It is desirable that it is' in the range of 
98:2-55:45, and, as for the concentration in the pulp which (4) pulp, a carboxymethyl cellulose, 
and/or its salt occupy, it is desirable that it is 0.5 - 5 % of the weight. Moreover, as for the settling 
time after adding (5) sodium carbonates, it is desirable that it is 30 minutes or more. 
[0012] 
[Table 1] 



KKNa 




CMC 




um cwcmc 


men 

■W <*MD 




mm 


as. 


PH 


CMCIi 




fo/afatsn tt> 


mm oi 




(X43 


U 


1 




2 


B 


486 






nrr rr /*q c 


a43 


8J 


1 


ion 

180 


z 


A 


704 








043 


6J 


1 


400 


2 


B 


737 






87.5/ / iZ^> 


0L43 


6.1 




Z 


2 


C 


448 




IfMM 1 fl9 


Of JD/^ A»»0 


04S 


6-1 




n 


2 


C 


328 




Jt»f»2©l 


875/1^5 


058 


00 




80 


2 


A 


B17 




itttM201 




(US 


4.7 




80 


2 


B 


185 




itttM2<02 


8TJ5S12J5 


088 


63 




80 


2 


A 


263 




«K«3<D1 




CMS 


6.1 


3 


160 


2 


A 


588 




ittt«9©l 


&7&/12& 


0.43 


6.1 


ao4 


160 


2 


A 


271 




JttW»3<D2 


87J5/12J5 


a43 


6.1 


10 


160 


2 










&TJ5/12J6 


CMS 


6.1 


2 


160 


1 


B 


466 








043 


8J 


2 


160 


0.16 


C 


428 




***6©1 


96/5 


<U3 


ea 


2 


80 


2 


A 


320 




itttffsoi 


99-6/*a5 


0.43 


6,1 


2 


80 


2 


A 


63 




lt*M502 


so/eo 


043 


6.1 


2 


80 


2 






mm 



(ft) CMC: *+JteJU*-x*jL&/t1tK*OllL 



[0013] 

[Effect of the Invention] In the manufacture method of the hydration sheet concerning this 
invention, since it mixes for water-dispersion fiber by using the carboxymethyl cellulose of low 
bloating tendency or water-insoluble nature, and/or its salt as a binder, it is easy to make the binder 
of requirements adhere to the sheet obtained. It becomes water-soluble, after water-dispersion fiber 
is sheet-ized by addition of a base, this binder dissolves promptly, water bloating tendency or when 
it raises the wet strength of a hydration sheet and supplies into a lot of water, and it enables 
distribution of the aforementioned hydration sheet. 



[Translation done.] 



esp@cenet - Document Bib 



phy and Abstract 



1/1 

Citation / 



PRODUCTION OF WATER-SOLUBLE SHEET 

Patent Number: JP91 32896 
Publication date: 1997-05-20 
Inventor(s): 



Applicant (s): 

Requested 
Patent: 

Application 
Number: 



TAKEUCHI NAOTO;; MONOBE MASANORI;; OKU DA 
TOSHIYUKI;; OKUBO TOSHIYA 

UNI CHARM CORP 

r mmm§m=(%ipanese Patent Appln. Opened Na 7 ) 

JP1 9950285479 1 9951 1 02 



Priority Number 
(s): 

IPC Classification: D21H17/27; A47K7/00; C08J5/04; D21H17/24; D21H17/64 

EC Classification: 

Equivalents: JP3150586B2 

Abstract 



PROBLEM TO BE SOLVED: To improve wet strength and dispersibility to water of a 
water-soluble sheet usable as wet wipes. 

SOLUTION: A base is added to a mixture of a low-swelling or water- insoluble 
carboxymethyl cellulose having 0.30-0.60 degree of substitution(D.S.) and pH >=5.0 
an/or its salt with a water-dispersible fiber, and the mixture is formed into sheet to 
provide the objective water-soluble sheet. As necessary, a chemical for wet wipes is 
impregnated into the water-soluble sheet. 



Data supplied from the esp@cenet database - 12 



http://l2.espacenet.com/e^ 03/01/10 




(lO&NMMOT (JP) 02) 3k M tftf & (A) (H)ftSfflJBI&&8«^ 

#HI§¥9- 132896 

(43)&HH ¥J*9*P(1997)5J320B 



(51) lntQ. 6 




F I 




D 2 1 H 17/27 




D2 1H 


3/26 


A47K 7/00 




A47K 


7/00 C 


C 0 8 J 5/04 


CEP 


C 0 8 J 


5/04 CEP 


D 2 1 H 17/24 




D 2 1H 


3/20 


17/64 






3/72 








IS:3fcB©S3 OL (4 4B) 




teffi3E7— 285479 


(71) fctiliA 


000115108 










(22)fflHB 


¥J&7¥(1995)llfl2B 




s»»;ii2.a:0^i>rT^i82$» 






(72)»W# 


-WW Iff A 








SISlR^JSffyJUbfc^dJl^^E EB612 






(72)»9§# 


Sifil 

ttffi its 








#W»itWl|Ttr*<D¥2TB 2#11#-711 






(72)»9Mf 










#/IIJ&HfiiBS8tBrfaffl«761#ift 2 -705 






(72)589I« 










»P8^;i|**©¥2TB 5S2#-312 






(74)WffiA 




<54> mm<o^m 









(57) imm 

[»fc#M£] fi»S (D. S. ) =0. 30-0. 6 



ft&S=0. 30 — 0. 60^it;pH^5. O&m-f 
im**2 ] MGtkX^Mtt^ b 9 1 

I 0 0 0 1 1 
[0 0 0 2] 

t£££P^£-£5*:tf>(^ flHUjspi - 1 6 8 9 9 9^ 
-^<Z)thy ^AMftfflLtl^o #4*884 8-2 7 

LTtwtLfcSWcTvw* v 

it, #&f§¥5-2 5 7 9 
[0 0 0 3] 

*ir*r(OiSte, -j&lcg&g (D. S. ) % pHi5ig< 



(2) ¥fffl¥ 9- 1 3 2 8 9 6 

2 

[00 04] r (D^^m, r>^^hr7-r^^ 

J: < h Ktt*£i*r£ C k Lt^ 

So 

[0 0 0 5] 

[0 0 0 6] j&**»5ffliilC*3V*T, tf*£ (D. S. ) 
= 0. 30 — 0. 60, pHS5. 0$r*T*-*7kIKffltt 
ft V * L*^*tt*^## » TvHf d - jx *$ £ tf/ * 

20 [0 0 0 7] 

[&few] r.©*wjc«sKa*tfe*c*3^x«[ffl'r6ff 

irfc#5o :*i»:»tt, D. S. =0. 3 0 
-0. 60, pH£5. 0*r*+6«^*l»«4fc^L 
50 zK ^Ste * * *vHr ;isx3~-*is£ XI/ * tt 

£ ig v ^TK^iittft v ^ UTKSttto *> © mi Z it Z> it *> iz 

40 [0 008] Uttfl 1—5 

KiMttl^W (NBKP) ta/M^S^fyMr 

Lit 0 rh*#«Lfc«»c/j%ffl^!Wt<i-c*W»L, » 

b*ifcffl»ftigeKvAffltti(Mi*«t«LTi i o° c 

T9 08?F^ft*L. ff»4 0 g/m a <0ft*5/- K4r» 

^/^b^/^v-^^/-r^^lft7k=3 0/0. 5/6 
9. 5 (Sfitt) coS^fK^r, w(0V-h*C-t<DS*O 
JO 2. stt*^**:^— -o*«*ii\ $e>t-2 0° CT 



-2- 



(3) 



&ffl¥-9-l 3 2 8 9 6 



2 4«FWIW1L-C, !>x^hy^^^#t 0 ZW*- 

(1) HJ60U1 tfttftfll 

(2) SUkM2 2:tt:«E«l'2 

(D. S. ) £ pHOg2»£^-ro 

(3) XlMSfcJtlfceid 

JffiJpf * <Ds<;is7 k io » p — ^ *5 £ Xf/ 

(4) nMM4 k\£&M4 

(5) S*6#J5£ifcgE#j5 

[0 0 0 9] j»»tt<Og« 

1 0 cmX 1 0 cmO^x;/ h !7>f ^f^Ut^r, -Y^hV 
£&7K3 0 0ml %J^tl1t3 0 0ml ^7^tf— ^7 — (C 
gAltv^f^^^^y-tW (lB]Gft6 0 0 r 
pm) U r)x r M7^^^f»l^i:I^ 



B : f*tf/jS2 0 0imrtldHD5Mfc1-a. 

[0 0 1 0] MPiiM^S^Sffi 

®2 5mniXg^f 1 5 Omm^^x^ MMT^Wtfc 
fty^BHlOOmm^ 9IIK)£ttl 0 Omm/m i n 

70 [0011] 9lJ6#J k HMm<OWmt£SkK* S 1 0 k *5 

ot$)5c rne>o««>f), (i) ^/m?*^^ 

t;wo- ^JztV^fcli^tSiiD. S. =0. 3 0 
~0. 6 0, pH^5. OTfc^rt^K (Hffi 
«2)\ (2) h V *>^<0&\L HtVif,*^*^ 

;u±juu—xjol:xf/&1t& : £<DM<DmM<ol 0 — 4 0 
0°/oTfc5:i«U (2BS«1)\ (3)/^/^ 
f/ut^o- *:fcJ:tt/SfciM:G>*4: 
cOfifiJtJi, 9 8:2 — 5 5:4 5<OKif:fcSCi:^ 
#?3;L<\ (4) ✓<yV^i:^;/P7j?^rv'>^y^/wn— ^ 

-5lt%Tfe5Ci:»$t<, (5) ^K-^ 

[0 0 12] 



WfcNa. 




CMC 


CMCU 
to) 


*>S CttCMC 
UK) 


■wo mud 






US. 


pH 








875/125 


0.43 


ai 




80 


2 


B 


466 






875/125 


a43 


ai 




160 


2 


A 


704 




*tt«l<03 


875/125 


043 


ai 




400 


2 


B 


737 






875/125 


0.43 


ai 




2 


2 


C 


448 






875/125 


0u43 


ai 




0 


2 


c 


326 






875/125 


058 


ao 




80 


2 


A 


617 




J»#2©1 


875/125 


043 


4.7 




80 


2 


B 


195 






875/125 


OA8 


as 




80 


2 


A 


263 




r«fc«3<Dl 


875/125 


a43 


ai 


3 


160 


2 


A 


589 




Jfctt«3<Dl 


875/125 


0L43 


ai 


0.04 


160 


2 


A 


271 






875/125 


043 


ai 


10 


160 


2 










875/125 


043 


ai 


2 


160 


1 


B 


466 




,ittt«401 


875/125 


a43 


ai 


2 


160 


0.15 


C 


428 




*»«6©1 


86/5 


043 


ai 


2 


80 


2 


A 


320 






995/05 


0.43 


ai 


2 


80 


2 


A 


63 






50/60 


0.43 


ai 


2 


80 


2 









[0 0 13] 



(&) CMC: X&*0/'tiz\±*0*lL 

50 [«no»JM £©»Hlc«S**5^h©ltt#tSK 



-3- 



5 

4 ttntmfc£vx*jmmmtfi/- v 



(4) - 1 3 2 8 9 6 



-4- 



